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PROCESS FOR 1HK PREPARATION I OF NOVEL MAL- 
FUNCTION ALJLWTl TIV ABSORBERS 

Field of the invention 

The present invention relates to a process for the preparation of novel diol 
functionalised UV absorbers. More particularly the present invention relates to a 
process for the preparation of a novel diol funuLbwaliscd UV absorber having a 
general formula 1 



HO Rl 



CH2-N-fR 2 --OH} 



Formula 1 

where R* is hydrogen or terfc-butyl; X* is selected the group consisting uf hydrogen, 
halogen, tert-butyl and C\ to C\? t allcoxy; Rs is Cj lo Cg linear or branched alkyl. Still 
mnre particularly, the invention concerns the synthesis of diol derivatives of 
conventional UV absorbers usdul as condensable monomers for the synthesis of 
many polymers with in built UV absorbers. 

Our copending application No, filed on the same day relates to 

a novel diol ftincrjorajised UV absorber pi spared by the process of this invention. 
Background of the invention 

Diul containing pendant TJV absorbing groups are gaming much more 
importance to stabilize the polyurethane and polyesters against photochemical 
degradation. Eur. Pat. No 6274!>2 A I and 627452 Bl djselusc the preparation of diols 
with pendant UV absorbing moiety and also the preparation of polyurethane and 
polyesters from diols containing pendant UV absorbing groups. One class of rhols 
diselused hi llie above-referred European patents is of the general formula 2 below; 

f y\J~ \ 




Formula 2 
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This particular class of diols Lave an amide j group present within their 
molecule, "which could be? susceptible to hydrolysis. Moreover, the dinls disclosed 
hewn bczu tertiary amine linkage, which is known tor its ability to quench singlet 
oxygen and make substrate stable towards oxidative degradation. 

Eur. Pat, No. A I and 627452 Bl also disclose another class of dials of 

the general formula 3 below. 




Formula 3 

This particular class of diols were prepared hy Manich reaction with total time 
duration of 24 h. Whereas the process for the preparation of the diols disclosed herein 
is much faster having the total preparation lime duration: of 12 h. 

Most thermoplastic polymers and coating compositions are unstable ro the 
extended exposure to ultraviolet light source in atmosphere Thermoplastics ami 
coatings tend to demonstrate unwanted colour changes and xeduced mechanical 
strength upon exposure to UV radiation. The preliminary eflba of ultraviolet radiation 
on polymers is the formation of free iadiuals on the polymer chain, which react with 
atmospheric oxygen. This icaulLs in the formation of peroxide groups. Furthermore, 
decomposition of peroxide groups causes formation of carbonyl groups and chain 
scission. Irradiation in absence of oxygen causes the increase in ciosslinking. 
Ultimately, this reflects on the mechanical properties and the colour of the polymeric 
xnaterials. In ordsr rn prevent or at least retard the dapage caused by these factors, 
stabilizers are added to the plastics. ! 

UV absorbers are compounds which on addition to the polymers axe capable 
of preventing or retarding the degradation reactions caused by light energy. 2 
Hydroxyphenyl ben2otria7oles are the one of the most important UV absorbers, which 
are used commercially. The preparation aad use of functional UV absorber in 
polymers and coatings is well documented in the art. 

The utility of monomelic and low molecular weight UV absuibcrs is limited 

due to their properties of migration and leaching. This phenomenon could lead to 

1 i 

uneven distribution of UV absorbers within die polymeric mat™. Leaching could be, 
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even more harmfUI as the loss of UV absorbers from the polymer matrix could bad to 
extensive phuto-degradation of the substrate. Therefore, in order to prevent the 
phenomena of migration and leaching, the XJV absorbers wtth polymerizing ability are 
being developed. This particular class of stabilizers would have even distribution 
within the polymer matrix and also they overcome the phenomena of migration and 
leaching. 

Objects of the iuveution 

The main object of the present invention is to provide a process for the 
preparation of a novel diol ftmctinnalized UV absorber. 

It is another object of the invention to provide a process for the preparation of 
a novel diol funutionalised UV absorber which has even distribution within the 
polymer matrix and wherein the phenomena of migration and leaching are overcome 
or minimised. 

Summary of the invention 



Accordingly the present invention provides a process for the preparation of novel 
diol functkmalised UV absorbers of the general formula 1 below 



Formula 1 

which comprises reacting novel bromo-fonctionalized hen/nhiazole UV absorber 
having the general formula 4 





Chfe-Br 



Formula 4 



3 
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wherein Ri is hydrogen or ten-butyl; Xt is* elected the group consisting of hydrogen, 
halogen, tot-butyl and Cy to Cj2 alkoxy with dicthanol diamine in an organic solvent 
under reflux at a temperature in the range of 70 to 90 U C for a time period ranging 
from 5 8 hrs ? removing the solvent and recrystallizing the resultant compound lo 
obtain the desired pure compound, 

In one embodiment of the present the organic solvent uacd is acetone. 
Detailed description of the invention 

The following examples describe the process for the preparation of the diol 
which are illustrative only and should not be consumed To the scope of the suupc of 
the present invention in any manner. 



EXAMPLE 1 

Synthesis of 2-(2 J -Hydroxy-5 , -bromomethylpheiiyi}benzo^ri»znIe 

2-(2 , -Hydroxy-5 , -hromnmethyIpheny])ben20t3mole was prepared Com the 
bromination of 2-(2 f -Hydroxy-5-methylphenvl)bciEjizoUiasolc using azobis 
isobutyronitrile (ABN) a» m initiator. In a 500 ml thrcc-nccked round bottomed 
flask, 5 g (0.0223 mol) of 2-(2-Hydroxy 5'-methylphenyl)ben2otriazole and W0 mg 
of ATBN were taken and dissolved in 150 ml of dry carhnn tetrachloride. In a separate 
conical flask 4.18 g (1 S ml,. u.03 mol) of bromine was dissolved in 75 ml of dry- 
carbon tetrachloride and solution was tiwrcfiaxed to a cylindrical funnel with pressure 
equalizing tube. Thiec-necked round-bottomed flask containing solution of 2-(2 f - 
HydiOAy-5'-mcthylphenyl)bctizotria2oIe was kept in oil-bath with temperature 47 y ( ;, 
Nitrogen was bubbled through the solution for creating inert atmosphere Cylindrical 
funnel containing bromine solution was mounted on the three-necked round-bottomed 
flask. Solution in the flask waft cnmimiously stirred with the help of magnetic stirrer. 
Bromine solution was added, drup-by-diup, from funnel to the flaak for a span of 4-5 
hours till all die solution was poured out. After that heating was stopped and the final 
reaction mixture wog allowed to cool at room temperature. Product was separated by 
solvent evaporation. Finally the product was purified by recryStallization flow 
acetone. The yield of 2-(2'-Hydroxy-5 -bromomethylphenyl)beiizoUiazole wa$ 5,5 g 
(80%) 



4 
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KXAMPLE i 

Synthesis or Z-^Hydroxy^'-fc^ 
chloxobcazotriazsolc 

2-(2-Hydroxy-3-*m-b^^ was 
prepared from the bromination of Z^'-HvdiU^y-S-ifer^butyl-S'-jmcthyJphenylJ-S- 
chlorobenzotriazole using azubis isobutyromtrilc (AIBN) as an initiator. In a 500 ml 
three-necked louud bottomed flask, 7.042 g (0.0223 mole) 2-(2 f -Hydroxy-T^£?r/- 
butyl-S'-mcthylphcnyl) 5-chlorobe:ozotriazole and 100 mg of AlBN were taken and 
dissolved in 150 ml of dry carbon tetrachloride. In a separate conical flask 4.18 g (1.5 
ml ? 0.03 mote) of bromine was dissolved in 75 ml of dry cari>on tetrachloride and 
solution was transferred tu a cvliadrical funnel with pressure equalizing tube. Three- 
necked round-bottomed flask containing solution of 2-(2 , -Hydroxy-3 , ^^'if-butyl-5 , - 
micthylphc]ayl)-5-chlorob©n250triazole was kept in oil-bath with temperature 50°C. 
Nitrogen was bubbled through the solution for creating inert atmosphere. Cylindrical 
funnel containing bromme solution was mounted on the threc-nccked round-bottomed 
flask. Solution in the flask was continuously stirred with the help of magnetic stirrer. 
Bromine solution was added, drop-by-drop> from funnel to the flask for a span.of 4-*> 
hours till all die solution was poured out, After that heating was stopped and the final 
reaction mixture was allowed to cool at room, temperature. Product was jjepaiulcd by 
solvent evaporation. Finally the product was purified by lecrystallization from 
acetone. The yield of 2-(2 , -Hydroxv-3'-/eW-butyl"5'-bromoincthylpbenyl)-5- 
chJorobenzotriazole was 7.2 g (81%). 
EXAMPLE 3 

Synthesis of 2-{2 T -hydro^3 ! - terMmtyl -5'-hrnniflnietttyptienyl)benzt)tna/:ule 

2 (2'-hydroxy-3- tert-butyj -S'-brnmnmethyphenyl)beiizotjiia/.olc was prepared from 
the bromination of 2-(2 L hydroxy-3 L teil-bulyt-5*-mcthyphenyl)bcnaotriazole using 
azobis hdbixlyivmUilc (AIBN) as an initiator. In a 500 nd tores-necked round 
bottomed flask, 6,274 g (0.0223 mol) 2-(?/-hyriroxy-3 , -tea:-buty^5 , - 
mcthyphcnyl)benzotxia2ole and 100 mg of AIH1>J were taken and dis solved in 150 ml 
of diy carbon tetrachloride. In a separate conical flask 4.18 g (1,5 ml, 0.03 mol) of 
bromine was dissolved in 75 ml of dky carbon tetrachloride and solution was 
transferred to a cylindrical funnel with pressure equalizing tube. Three-necked round- 
bottomed flask containing solution of 2-(2-hydm?ty-3 , 'ten-butyi-5'- 
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metjiyphenyl)benzoTriazoie was keyl in oil-bath with temperature S0°C. Nitrogen was 
bubbled through the solution for creating inert atmosphere. Cylindrical fiinnel 
containing btominc solution was mounted on the three-necked round-bottomed flask. 
Solution in the flask was continuously stirred with ihe help of niagwetic stirrer. 
Bromine solution wa$ added, drop-hy-drop, from fUnnel to the flask for a span of 4-5 
hours tiU all the solution was poured uul. After that heating was stopped and the final 
reaction mixture was allowed to cool at room temperature. Product was separated by 
solvent evaporation. Finally the product was purified by reorystallization frorn 
acetone. The yield of 2-(2'-bydro:sy-3 , -tert-bu^ 
was 6.6 g (82 %) 

EXAMPLE 4 

Synthesis of 2-(2*-liydroAy-5'-bi'oiwoinettiy phenyl) S-tert-butylbeazotriazoIft 

2-(2 -hydroxy-5 -bromomethyphenyl)-54ert-butylbei)7ntriazole was prepared fluui the 
bromination of 2 (S'-hydro^-S^methyphenylJ-S-teri-buxylbenzotriazole using azobis 
isobutyronitrile (AJRN) as an initiator. In a 500 nil three-ncckcd round bottomed 
flask, 6.274 g (0UZ23 mol) 2<2'-hydraxy-54netl^yphenyl)-5-tcrt butylbenzotriazoie 
and 100 mg of AIBN were taken and dissolved in 150 ml of dry carbon tetrachloride. 
In a separate conical flask 4.18 g (1.5 ml, 0.03 mol) of bromine was dissolved in 75 
ml of dry carbon tetrachloride ?wd solution was transferred lu a cylindrical fiinnel 
with pressure equal mng tube. Tbree-necked ruuud-bottomed flask containing solution 
of 2-(.?.Vbydroxy-5*-metiiyphenyl)-5-teU-butylbenzotriazole was kept in oil-bath with 
temperature 50°C. NiUugen was bubbled through the solution for creating inen 
atmosphere. Cylindrical funnel containing bromine solution was mounted on the 
three-necked round-bottomed flask. Solution, m the flask was continuously stirred 
with the help of magnetic stirrer Bromine solution was added, drop-by-drop, from 
funnel to the flask tor a span of 4-5 hours till all the solution waa poured out. After 
that beating was stopped and the final reaction mixture was allowed to cnnl at room 
temperature, Produu was separated by solvent evaporation. Finally the product was 
purified by rcecystallization from acetone The yield of 2-(2-hydroxy"5 l - 
bromomethypbenyl)-5-tert-butylben70tria7ole was 6.8 g (84 %) 
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EXAMPLES 

Synthesis uf 2*(2*-fcyUi«iy-5 f -l»"omomethypheayl)-S-cth03irv bcnzotriazole 

2-(2'-hydro?cy-5 , -bromomethyphe was prepared from the 

bromination of 2-(2-hydroxy-5 l -methyphenyl)-i-e^hnxyhenzntria2ole using azobis 
isnbutyronitrile (AIBN) as an initiator a a 500 ml tluec-nfccked round bottomed 
flask, 6,275 g (0.0223 juuol) 2-(2'%dro^y-S f *methyphcnyl)-5-cthoxyber)izotrkzole and 
100 m& of AEBN were taken and dissolved in 150 ml of dry carbon tetrachloride, la a 
separate conical flask 4.18 g (1.5 nd, 0.03 mol) of bromine was dissolved in 'fb ml of 
dry carbon tetrachloride and solution was transferred to a cylindrical funnel with 
pressure equalizing lube. Three-necked round-bottomed flask containing solution of 
2K2'-hydjuxy-3-ii]cthypUenyl)-5-ctho^yben2otriazoIc was kept in oil-bath with 
temperature 50 C C, Nitrogen was bubbled through the solution for creating inert 
atmosphere. Cylindrical funnel containing bromine solution was mounted on the 
thrcc-nccked round-bottomed flask Solution in the flask was continuously stirred 
with the help of magnetic stirrer. Bromine solution was added, diop-by-drop 7 from 
funnel to the flask for a span of 4-5 hours till all The solution was poured out. After 
that heating was stopped and die final reaction mixture was allowed to cool at room 
temperature. Product was separated by solvent evaporation, Finally the product was 
purified by recry$tallization from acetone. The yield of 2-(2 , -hydroxy-5- 

bromomerhyphe«yl)-3-fithoxybenzotriazole was 6.6 g (85 %) 
KX AMPLE 6 

Synthesis of 2-(2'~hy dru\y-5^^ 

2-(2-hydroxy-5-bromomcthyphenyl)-5 tert-octyloxyben^otriazole was prepared -from 

j 

the brominatton of ^-(^-hydbroxy-S'-methy^^ using 
azobis isobutyroflitrile (AIJHN) as an initiaior. In a 500 ml Ihrce-necked round 
bottomed flask, 8.236 g (0.0223 mol) 2-(2 , 4iydioxy-5 < -uicthyphcny{)-5-^ert-octyloxy 
O^nzutivdwk mid 100 nag of AIBN were taken and dissolved in 150 ml of dry carbon 
tetrachloride. In a separate conical flask -1.18 g (1.5 ml, 0.03 mol) of bromine was 
dissolved in 75 ml of dry carbon tetrachloride and solution was transferred to a 
cylindrical funnel with pressure equalizing tube. Three-necked round-bottomed flask 
containing solution of 2-(2 f -hvdroxy-5-methyphenyl)-5-tert-octyloxybenz»tria2:ole 
was kept in oil-bath with temperaluie 50 n C. Nitrogen was bubbled through the 
solution fot seating inert atmosphere. Cylindrical funnel containing bromine solution 
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was mounted on the three-necked luuud-boUomed flask. Solution in the flask was 
continuously suned with the help of magnetic stirrer. Bromine solution was added, 
drop-by-drop 7 from fixnncl to the flask for a span of 4-5 hours till all the solurinn was 
poured out. After that heating was stopped and the final reaction mixture was allowed 
to cool at room temperature. Product was separatee! by solvent evaporation. Finally 
the product was purified by reerystallization from acetone. The yield of 2^(2^ 
hydr(W#-5-bra was 7.8 g (81 %). 

EXAMPLE ? 

Synthesis of 2-(2 f -hydroxy-5 , -bromomethypbpnyl)-?»-.me r tliox> berizotriazole 

7,-{7;-hydroxy-b -bromomethyphenyl)-5-methoxybfejiizotii<uole was prepared from the 
hrnmination Of Z^'^ydiUAy-S-inethyphcnyO-S-mc^hoxybonzotnajsole using azobis 
iwbulyiumlrile (ADJN) as an initiator. In a 500 ml three-necked round bottomed 
flask, 5.693 g (0.0223 tool) 2-(2^hydroxy-5 t -methyphenyI)-5-methoxybenzotriazole 
and 100 mg of AIBN were taken and dissolved in 150 ml of dry carbon teliwUiuide. 
In a separate conical flask 4,18 g (1.5 ml 0.03 mol) of bromine was dissolved in 75 
ml of dry carbon tetrachloride and solution was transferred to a cylindrical funnel 
wiih pressure equalizing tube. Thrcc-nceked round-bottomed flask containing solution 
of 2-(2 l -hydroxy-5 l methyphe»yl)-5-methoxybenzotriazole was kept in oil-bath with 
temperature 50°C Nitrogen was bubbled through the solution fbr creating iiieit 
atmosphere. Cylindrical fiinne] containing bromine solution way mounted on the 
three-necked round-bottomed flask. Solution in the flask was continuously stimod 
with the help of zuay^ueiic stirrer, Bromine solution was added, drop-by-drop, from 
funnel to the flask for a span of 4-5 hours till all the solution was poured out After 
that heating was stopped and the final reaction mixture was allowed to cool at room 
temperature. Product was separated by solvent evaporation. Finally die product was 
purified by recrystallization from acetone. The yield of 2-(2'-hydroxy 5- 
bromome£hyphcnyl)-5-mcthoxybenzotrift?;olc was 6.3 g (S4 %). 
EXAMPLE 8 

Synthesis of 2 - (2* - Hydroxy - 5* - (bis (2 - hyclimyetliyl) amuiomethyl) phenyl) 
beitzotriazole 

'i^Z-Hydroxy-S-bromomctbylphenyObcnzuUia^olc (3.03 g. 0.01 mole), diethanol 
amine (3.14 g. 0.03 iaule) were dissolved in 100 mL of aoetone. The reaction mixture 
was icfluxed with constant stirring at 75°C for 6 h, The' solvent was then removed by 
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rotary evaporation. Guile product was purified using silica gel column 
chromatography. Product was identified by l H-NMR. 
EXAMPLE 9 

Synthesis of 2 - (T - Hydroxy - 3' - twt - butyl - 5' - (fcis (2 - hydroxyethyl) 
aminomethyl) phenyl) - 5 - cMorobenzatriazofc 

2-(2'-Hydru.ty-3*^7-butyi-5 J -mcthylphenyl)-S-chlorobc]ttzotriazole (3 .95 g. 0.01 
mole), dicthanol amine (3, 14 g. 0.03 mole) were dissolved in 100 mL of acetone. The 
reaction mixture was refluxed with constant stirring at 80 C C for 6 h. The solvent was 
then removed by rotary evaporation, Crude product was purified using silica gel 
column chromatography. Product was identified by ^-NMR, 
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